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hy 3i^7VT/V5:::^r> A (TEA) (DYiVc^-l^Wk (5mol/L) (D^;(jPi^l . 2mli:L/c 
[0101] (Jt^^Jl) 

[0102] (^Jfe^j4) 

hyrn^/VT/V^^f^i^ (TEA) (D^JV^I^W^ (5mol/L) (Z)~^;!jPi^2. 4mli:Lfc 

m>^t. iiJi0ii3^i^#(^m-^^tTofco M-a-^m^^i^-^b/co 

[0103] (Jtt(e^[l2) 

Y^):x.^;VTjV^:=^^J>. (TEA) (D'ftt:?«9 (cl^^/VT/V^^i^^^ffl V ^, hy v^^ncr^/V;^ 



wo 2006/049016 



18 



PCT/JP2005/019302 



[0104] mmms) 

[0105] (MMMG) 

MJ:3^^/VT/V5:- 1> A (TEA) (Dh/^^^^l^W (2mol/'L) (D^MM^3. 2mli!b/c 

[0106] mmm?) 

hy3^^7VT7V5:^'>A (TEA) (DWV:^l^W^ (2mol/L) (D^;(JP*^4. 8ml^b/c 
[0107] [^1] 



mmm 


Y(OiPr)3 


Al 


[Al] 




S^^Qfllig (%) 


[77] 


No 


mM 




mM 


gPB 
/mmol-Y.h 


Cis 


Trans 


Vinyl 




1 


0.5 


TEA 


5 


112 


97.8 


1.5 


0.7 


4.9 


2 


0.5 


TEA 


10 


309 


95.2 


3.8 


1.0 


1.7 


3 


0.5 


TEA 


15 


395 


93.9 


4.9 


1.2 


1.4 


4 


0.5 


TEA 


30 


358 


89.2 


9.5 


1.3 


' 1.0 


5 


0.2 


TEA 


10 


287 


94.9 


4.2 


0.9 


1.9 


6 


0.2 


TEA 


16 


438 


92.0 


6.9 


1.1 


1.3 


7 


0.2 


TEA 


24 


450 


89.9 


8.8 


1.3 


1.1 




















1 


0.5 


TEA 


15 


0 










2 


0.5 


MMAO 


30 


0 











M^ik^ : Toluene+Bd=400ml (Bd 140ml) . B/Y= 2 . 
SAiniJf : Toluene-Bd-30t-TEA-3min-Y-40°C- B 



[0108] mmms) 
[0109] (mMm9) 
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[0110] (HJi^iiio) 

[0111] m2] 











5^7D«iS (%) 


[77] 


No 


min 


g/i 


gPB 
/mmol-Y.h 


Cis 


Trans 


Vinyl 




1 


3 


28.0 


112 


97.8 


1.5 


0.7 


4.9 


8 


10 


52.8 


211 


97.3 


1.9 


0.8 


3.7 


9 


20 


66.4 


266 


96.9 


2.3 


0.8 


3.4 


10 


30 


67.8 


271 


97.0 


2.2 


0.8 


3.5 



: Toluene+BdMOOml (Bd UOml) , Borate/Y= 2 . 
X^aS 40°C, Xd^ia 305)-. VCO'Pr), 0.5mM, TEA 5mM 

Toluene-Bd-30°C-TEA-3min-Y-(^rBiaEfc)-40°C- Borate 



[0112] mmmii) 

MJ3i^/VT/V5::=^r>i^ (TEA) COitfD^ \Ciy:^=^/VT/]y^:=^^J>.^^4}^^'74V (DEAH 

[0113] mMmi2) 

v?3i^/VT7V5c:^!>A^N^K^^K (DEAH) (Db/V3^>'^?g (Imol/L) (DmUWM.^ 

[0114] mmmis) 

^;?rc^/^T/^'5;^^7A^^^K7^K (DEAH) (imol/L) (D^MM.^ 

[0115] mMmi4) 

v?rc^/VT/^5:^i>A^N^K^^K (DEAH) (Imol/L) COl^MM^ 

[0116] [^3] 
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Y(OiPr)3 


DEAH 


urn 




S^7D«it (%) 


[71] 


No 


mM 


mM 


g/i 


gPB 

/mmol-Y.h 


Cis 


Trans 


Vinyl 




11 


0.5 


5.0 


97.1 


388 


97.3 


1.9 


0.8 


2.9 


12 


0.5 


7.5 


55.7 


223 


97.1 


1.9 


1.0 


1.7 


13 


0.5 


10.0 


39.5 


158 


98.3 


1.0 


0.7 


1.4 


14 


0.5 


15.0 


80.0 


320 


98.4 


0.9 


0.7 


1.1 



W-^ikW : Toluene+Bd=400ml (Bd 140ml) . Borate/Y= 2 . 
S^SJt 40%. S^t^lBl 30^ 

mtamff : Toluene-Bd-30°C-DEAH-3min-Y-40'%;- Borate 



[0117] mmmi5) 

4Oml;0^^^ce^^m^tfcii^> mm(DU&%:30X:tl.fc^. hV^^/^^T/V^^^MT 
EA)(Dh/V3i^x^|g(lniol/L)2ml^^;(jPb. #^500llIte-e35>r^*#b/Co ^ 

/V;^n:7aic:^/V)7j^V— h(Dh/V3i:/^|g(0. 43mol/L)linl, v^y^'^/Wi^^^i^I^i^ 
(D^^^l^m^ilTQolXWO. 4ml^^^JBLTm'^^^^bfCo 40^X^30^^'^^ 

[0118] mmmie) 

[0119] mmmi7) 
[0120] mmmis) 
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40ml^^hts:^mm^tt72^^. mn(DU&^30'X:tl.fcm. hV^^/l^T/V^^^MT 

7^lC.4^yhV^J>^hV4yy°v^^->'}^^COh/l^^>'Mm(0. Imol/L)0. 8ml^^;!jPb 

[0121] (^Jfe^!jl9) 

[0122] (^»!|20) 

v?:/^/V-^i^^^v'r>i^(D^:/i?'^^|R (Imol/L) (DmMM^O. 8mli:Lfc}5;6^f* 

[0123] mMm2i) 

4Oml;0^^/ce^^|g^a:i^^. mm<DU&^30X:tl.fc^. hV^^/^^T/V^^^MT 
EA)(Dh/V3i^^|g(lmol/L)0. 4ml^^;?IPb, ^^500llI^T'35>r^*#bfCo 
m^.^^yhV^J^hV4yyT^:^^i^}^(Dh/l^^:y^W(0. Imol/L)0. 4mlSr^;t;Pb 

-C40°c^-e;f)PSL/co 3^rBW#Lfc(Z)-^, hvy^==-/^^/i^'-<^yj->'rh'7^y^{^> 

^y/V:;ttiy:i^=^/V):^U—h(7)h/^^>-^WiO. 43mol/L)0. 2mU 
;^i/t^7A(O^:7'i5!'^^?g(lmol/L)0. 16ml^^;tJPLTm'^^^^bfCo 40*C-e30 

^^^m-^m. ^^bi5&ih^j^tp^i5'y-/v/^::7'^^(i/i)^?g5nii^^;(jpL. m-a^ 
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[0124] mMm22) 

M;3i^/VT/V5^r>i^ (TEA) (Imol/L) (Dl^MA^O. 8ml^L/c 

[0125] mMm23) 

MJrc^/VT/V-Sl-i^A (TEA) <Dh/V3^>^|g (Imol/L) (Z)^;()P»^2mI^b/c}5 
[0126] [^4] 





Y(OIPr)3 


TEA 


Bu^Mg 


mm 






5^P«j£ (%) 


[??] 


No 


mM 


mM 


mM 




g/l 


gPB 
/mmol-Y.h 


Cis 


Trans 


Vinyl 




15 


0.5 


5.0 


1.0 


30 


89 


355 


93.0 


5.6 


1.4 


0.9 


16 


0.5 


5.0 


2.0 


25 


184 


885 


91.3 


7.6 


1.1 


1.6 


17 


0.5 


5.0 


5.0 


30 


48 


191 


86.0 


12.2 


1.8 


0.4 


18 


0.2 


2.0 


0.4 


30 


7 


67 


95.1 


3.7 


1.2 


0.9 


19 


0.2 


2.0 


0.8 


21 


140 


2000 


95.9 


3-2 


0.9 


2.7 


20 


0.2 


2.0 


2.0 


30 


41 


410 


93.0 


5.6 


1.4 


0.7 


21 


0.1 


1.0 


0.4 


30 


93 


1860 


97.0 


2.1 


0.9 


4.0 


22 


0.1 


2.0 


0.4 


30 


96 


1930 


96.2 


2.9 


0.9 


2.9 


23 


0.1 


5.0 


0.4 


30 


29 


590 


95.2 


3.7 


1.1 


1.2 



m-^^n- : Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 , M^iSS 40°C 
^Inllil* : Toluene-Bd-30'lC-TEA-3min-Y-40lC-Borate-Bu2Mg 



[0127] (mMm24) 

g/'cm^55«9j2<^. hU^z^/VT/V^^^^e^A (TEA) <Dh7V:3z>^?^ (imol/'L) 2ml^ 

:^^^l^(0. lmol/L)2ml^^^;!jPL-C40°C«;^P?aurCo S^mMWl^fcOyib. 
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o 

[0128] mMim5) 

[0129] [^5] 



Run 


Y(OiPr)3 




^5 


;3^ti 


5^P«3g (%) 


[??] 


No 


mM 


kgf/cm^ 


g/l 


gPB/ 
mmol-Y.h 


Cis 


Trans 


Vinyl 




1 


0.5 


0 


34.2 


112 


97.8 


1.5 


0.7 


4.9 


24 


0.5 


1.0 


31.5 


126 


97.6 


1.6 


0.8 


3.5 


25 


0.5 


2.75 


30.5 


122 


97.8 


1.6 


0.6 


3.0 



M-^ik# : TolueneFB=400inl (Bd 140ml). Y(OiPr)3 O.SmM 
Al/Y=1 0 , B/Y= 2 , 40°C X 30min 

Sitamrf ■. Toluene-Bd-H2-30'=C-TEA-3min-Y-40°C- Borate 



[0130] (,mMm2Q) 

AOmit^hf^^mm^ii:^^. mW.(DU&^30°Ct\.ti^^ TK^iby^'^AT/V^^'^ 
i=s(Dh/Vrc>'^9i;— (30g/L)2. 5ml. hy3z^/kT/V5:c:^«^A(TEA)<Dh/^rc>'^ 
?S(lmol/L)2ml^»U fe4>500IlI^-e3^r^«#bfCo -^^yV'^'^M^'M 
y:7"ti#drv/K(Dh/V3^>'^|^(0. Imol/L) 2ml^»bT40'C*-e;!jPMbfCo 35> 

Y<DY^V=r.-^mmO. 43mol/L) Iml^^LTm-a-^^^b/Co 40°C'e305>m'a- 

^^^^miDib/cio ^^v^-e[lIl|Jlbfc^y:/i?^v?3z>;^70°c-e6B#rHW^^^^bfco M-a- 

[0131] {•mmm27) 
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[0132] [^6] 



Run 


TEA 


LiAIH4 


Al/Y 






S-^Ptfit (%) 




No 


mM 


mM 




g/l 


gPB/ 
mmol~Y.h 


Cis 


Trans 


Vinyl 




1 


5.0 


0 


10 


34.2 


112 


97.8 


1.5 


0.7 


4.9 


26 


5.0 


5 


20 


35-0 


175 


96.7 


2.4 


0.9 


3.4 


27 


5.0 


10 


30 


47.5 


238 


95.7 


3-2 


1.1 


2.5 



S.a^t^: TolueneFB=400ml (Bd 140ml), 
Y(OiPr)3 0.5mM, Borate/Y= 2, 40'^ x 30min 

mtam^ : TolueneFB-30lC-TEA-LiAIH4-3min-Y-40°C- Borate 



[0133] mMm28) 

-fK^^K (DEAH) CDb/V3i^^|^ (Imol/L) 2ml^mMV. fe5>500lHl^-e35^^ 
«#LfCo :^^^/vm-(iyhV^M^(Dh/\-:^:ymmiO. Imol/L) 2ml?r^^JPLT 

[0134] (||JgF[l29) 

v?rc^/^T7^5:^'>i>>/^^K9-f K (DEAH) <Z)h/V3i^^§|t (Imol/L) (Z)^^;!)Pi^ 

[0135] (llJfe^dSO) 
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v?rc^/VT/k5:^^7-i=v/N^K9-f K (DEAH) (Z)h/V3^^^|^ (Imol/L) (D^MM^ 

[0136] mMmsi) 

[0137] mMm32) 

^;?a^^/^T/^^^!>i^^^^FWK (DEAH) COb/Vni^^^lg (2mol/'L) (DmMM.^ 
[0138] [^7] 



mmm 


Y(Oct)3 


DEAH 


mm 






5>>P«3t (%) 


[;?] 


No 


mM 


mM 


min 


g/l 


gPB/ 

mmol-Y.h 


Cis 


Trans 


Vinyl 




28 


0.5 


5.0 


25 


45.1 


216 










29 


0.5 


7.5 


30 


38.8 


155 


99.0 


0.4 


0.6 


4.5 


30 


0.5 


10.0 


30 


41.0 


164 


98.5 


0.9 


0.6 


2.2 


31 


0.5 


15.0 


30 


60.8 


243 


98.6 


0.7 


0.7 


1.3 


32 


0.5 


25.0 


30 


83.7 


335 


98.2 


1.1 


0.7 


0.9 



S^lfefr : Toluene+Bd=400ml (Bd 140ml) , Borate/Y= 2 . S^-SK 40°C 
SStUam^ : Toluene-Bd-aOt-DEAH-amin-Y-AOt;- Borate 



[0139] mMm33) 

40mi:d^hf£^mW^tt7^,^^ ^(DfiS^30r^bfc#. hV^^/^^T/V^^^MT 

hy;^(2, 2, 6, 6-Th9y^=^/^^'^^>'-3, 5-iy:t^h)4^yhV^J>>(Dh/^^^:y 
^|R(40mmol/L) lml^m\\VX40°C^'CmUl.fCo 4^mmWi.tc(Dib. hU^^ 
::^/]^:fy/\y^:=^^J>.Th9^::^^>i^^/l':tT^'^:^^/^:^^^--h(Dh/l'^:-^W^ (0. 43m 
ol/L)0. 2ml^^;(jPLTm'^^^^bfCo 40r-e20^m'^#. ^^t^ES-lh^J^t? 
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[0140] (mMm34) 

o 

[0141] (mMW'\35) 

?g(40mmol/L)(D^;(jPi^0. 5ml, h])^^^/^:fy/l'^^^J>>Th'7^:^^:^^^/^ 
:^n:7ai^/V/j^V— h(Dh/Vrc^^|^(0. 43mol/L)(D^^IPi^0. Iml, hV^^^/l^ 
T7k5:^r>A (TEA) CDh/V^z^^lS (Imol/L) (DmMM^lmL^ M^^f^^30^t 

[0142] mMm36) 

hij3i^/kT/V^^r>^ (TEA) <Z)h/V3iV^t-S (Imol/L) (D^;!jni^2ml^Lfc}5 

[0143] (^Jfe^!l37) 

MJ^^/VT/V5:- i^i^ (TEA) (Dh/V^>^|g (2mol/L) (D^;()P*^2ml^bfc}S 

[0144] [^8] 



mmm 


YCtmhd)3 


TEA 








s^ptii^ (%) 


Ivl 


No 


mM 


mM 


min 


g/i 


gPB/mmol-Y.h 


Cis 


Trans 


Vinyl 




33 


0.1 


5.0 


20 


108.8 


3,260 


94.7 


4.3 


1.0 


3.7 


34 


0.1 


15.0 


30 


103.5 


2,070 


92.5 


6.5 


1.0 


2.1 


35 


0.05 


2.5 


30 


71.9 


2.880 


95.8 


3.2 


1.0 


3.9 


36 


0.05 


5.0 


30 


104.4 


4,170 


94.7 


4.3 


1.0 


3.3 


37 


0.05 


10.0 


30 


65.3 


2,610 


94.6 


4.4 


1.0 


2.2 



: Toluene+Bd=400inl (Bd 140ml) , B/Y= 2 . £^£JS 40^:. fi^^fH 305^ 
aSJnWff : Toluene-Bd-30°C-TEA-3inin-Y-40°C- B 



[0145] mmm38) 

^K^-TK (DEAH) (Dh/^^^^l^ (Imol/L) 2ml^»L. =fe5>500111fe-e3^r^ 
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A(Z)h7V3^^^?S(40mmol/'L) 2ml^»bT40'C*-e;!jnMLfCo 4^mm:Wl.fc 
Smol/DO. 4ml^ttL-Cm'^^r?i^^bfCo 40°C-e305>m^^. ^^tm±M^ 

o 

[0146] (^JS^[I39) 

?S(40mmol/L) (D^MM^lml, hV^^=^/l-:fy/\^^=^^J>>'Thy^:^^>^y/^:t 
a:7ji^/V/}^V— hC)h/l--3i^^|^(0. 43mol/'L)C0^;!jPi^0. 2mK v'^i^/kT 
/V5:-|^A^M'K7-1'K (DEAH) (Dh/V^^^|g (Imol/L) (D^jjPi^O. Sml^Lfc 

I^Jfe^!l38i!l^#(c:m'^^=fTo^Co m^^m^^9(c:^bfCo 

[0147] (^Jfe^j40) 

S?rc^/VT/V5^'^i^^^-f K9^K(DEAH) (Dh/V^^^?S (Imol/L) (D-^;!JPA^ 

[0148] (||JgF[l41) 

i;>a^^/^T7^5^'^i^-^^-1'K^^K (deah) ob/v^^^-^ig (imol/D cd^;!jp»^ 
2ml^bf'(5;?)^{*. I^ife^[|39^;|^«icm'^^^f ofCo M-^I^^^^QiC^bfCo 
[0149] (^ii^[|42) 

i:;?rc^/VT/V5:r:.r>A^N^K7-f K (DEAH) <Dh/V3^^^^?g (Imol/L) (D^MM.^ 
3. 2ml^bfc{$;ei^«. ^Jfe^!|39^|^#fc:m'^^^TofCo m'^^;^^*9(Cl^b/Co 
[0150] [^9] 
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mmm 


Y(tmhd)3 


DEAH 






S1± 


^"^omm (%) 




No 


mM 


mM 


min 


g/i 


gPB/mmol-Y.h 


Cis 


Trans 


Vinyl 




38 


0.2 


5.0 


30 


125.1 


1,250 


98.8 


0.7 


0.5 


2.9 


39 


0.1 


1.3 


30 


66.7 


1,330 


98.5 


0.8 


0.7 


6.8 


40 


0.1 


2.5 


30 


64.5 


1.290 


98.6 


0.7 


0.7 


3.6 


41 


0.1 


5.0 


30 


122.4 


2,450 


98.4 


1.0 


0.6 


2.3 


42 


0.1 


8.0 


30 


128.2 


2,560 


98.3 


1.1 


0.6 


1.8 



: Toluene+Bd=400ml (Bd 140ml) . B/Y= 2 , M-&;SJS 40°C. M^^M SO^j- 



^inllKI* : Toluene-Bd-30°C-TEA-3min-Y-40°C- B 

[0151] mMm43) 

omi^^hf^^^m^ttTi,^. mm(Dum^3ox:ti.fc^. hv^^/^^r/v^^^^Mr^ 

A)(Db/V3i^^^?g(lmol/L)3ml^^;!jPb. #^500llIfe-e3^^«#LfCo 
. hy^(2, 2, 6, 6-^h77«^/V-^:7°^^-3, 5-i^:t^h)4^yhV^M>(DW^=^>m 
?S(20mmol/L) linl^mM\^X40X:'^-X:mUL.tio 4^mmiW\^ti(Dib. h\}y^:=^ 
/V:ij/V^=:^^J>.'Th9^y^ {^ly^'7;V:tny^::=.;V) '^U—V(DY/V:xuiy^^ (0. 43m 

[0152] (mmm44) 

Omld^bJfe6^?^«rtfcii^. mm(DUm^30X:tl.fc^^ V'=r.^;Vr)V^::=-^J>.^^^ 
KWK(DEAH)(Dh/V^^^m(lmol/L)0. 7ml^?^;?JPb. fe^SOOlUte-eS^^ 

»^rA(Dh/V3i^/^|g(20mmol/L) lml^^;(jPLT40'C^T';!jpmbfCo 45>F^*#b 

^^^1^(0. 43mol/L)0. lml^^;!]PLTfi-^^r?S^^UfCo 40°C-e305>fi'^m. 
^^bg^ih^J^-^tf (l/l) ^|g5ml^»U m^^^ihL/c 
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[0153] mMM45) 

(TEA) (Dh/^^l^m^ilmolXW 2ml^mMU fe5>500llIte-e35>^*#U 

7Vai:^^IS(20mmoi/L) imi^^;(jpb-C40°c^-e;(jp^aLfco 4^F^»#bfc(D-^, 
(4mmol/L) lOml^^bTm-a-^^^bfCo 40'C-e305>M'a'^. *^bl?5ih^J 

-7^cDrt§i5^;ttJcmbfc^. m-^m^^^y-/^KUAu m^^^i^^>^mii^\^fco 

[0154] (^Jfeme) 

hy3i^/kT/V5::::^i^A (TEA) (D^;!jP»^h7Vai:/^|^ (Imol/L) 3nili:b/cJ5;e)^(* 
[0155] mMm47) 

i^^N^K^-TK (DEAH) (Dh/Vni^-^?^ ( Imol/L) 0. Tml^^^lPL. ^5>500lllfe 

-e3^r^*#bfco hy;^(2, 2, e, 6-^h^^^/v^:/^^^-3, 5-^^:^-^b) 

-l'5^hy'>^C0h/V3z>-^|^(20mmol/L) lml^'^;!]PUT40°C*-e;!jP?aLfCo 45>r^ 
(Dh/V3^>'^?g(4mmol/L) 10ml^^;tJPLTm'^^^^&bfCo 40T:-e30^m'^=^ 

. *>fbl5^ih^J^t?^^y-/v/--:/^^(i/i)^IS5mi^^;(;pL. m-a^^^fJhb 
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[0156] mMm48) 

2 

^>'^?S(0. 2mol/L)0. 06mU by^^/VT/V5^'>i=.(TEA)(Dh/V^>'^|g(l 
mol/L)3ml^^^JPU fe^500laIfe-e35>^*#b/Co ^(cl, hy>^(2, 2, 6, 6- 

^h7^^/V^:7°^>^-3, 5-v':^-^h)-t':yMJ'i'i^C0h/V3i:/^^S(20mmol/L) 1 

mi^^;(jpbr40ic*-e;{)P?abfco 45^r^«#b/c(^-^. hy:7ai^7V;?;/v-<^'>A7^h 

^=3e>?L(^>'^y'/V:;^-tiy^aic::^/V)7KW— h<Dh/V3^:^^?^(0. 43mol/L)0. Iml^^ 

m^|g^^i5'y-/vt;i^Ab. 7K!;:/^v'^>'^IlIi|XbfCo 7jk\^^-vmi\^\^fcm:fi^i^ 
[0157] (mMm49) 

Hm^tl^miCS )(DmMA^W^^>'mmiO. 2mol/L)0. 12mli:bfc{5;0^}i. H 

2 

[0158] mMm50) 

2 

[0159] [^10] 





1 


Al 




KLM. 


S<4 


5^7P«it (%) 


[77] 


No 






mM 


f/l 


gPB/mmol-Y.h 


Cis Trans Vinyl 




43 




TEA 


7.5 


83.1 


3.320 


94.8 4.1 1.1 


2.6 


44 




DEAH 


1.8 


53.2 


2 J 30 


97.5 1.5 1.0 


2J 


45 




TEA 


5.0 


9.5 


380 


90.5 7.8 1.7 


1.8 


46 




TEA 


7.5 


26.4 


1.050 


90.2 8.1 1.7 


1.9 


47 




DEAH 


1.8 


15.0 


600 


92.7 4.3 3.0 


0.7 



£t^^# : ^ii->-Bd=400ml (Bd 140ml) , Y(tmhd)3 0.05mM. B/Y= 2 , S^sMft 40^^. M^B^HI 30^ 



^iamtf : j*«t-Bd-30't;-AI-3min-Y-40°C~ B 



[0160] [^11] 



wo 2006/049016 



31 



PCT/JP2005/019302 





CS2 






^^umm (%) 




No 


mM 


g/1 


gPB/ 
mmol-Y. h 


Cis 


Trans 


Vinyl 




43 


0 


83. 1 


3,320 


94.8 


4. 1 


1.1 


2.6 


48 


0.03 


53. 7 


2, 150 


95.9 


3.2 


0.9 


2.8 


49 


0.06 


43. I 


1,720 


96.9 


2.3 


0.8 


3.3 


50 


0. 12 


29.2 


1, 170 


97.0 


2. 1 


0.9 


3.3 



Mfi-^ff- : Toluene+Bd=400ml (Bd 140m[), Y(tmbd)3 0. OSibM. TEA 7. 5mM, B/Y=2, 



^Jinm;*^ : Toliiene~Bd-CS2-30t:-Al-3iiiin-Y-40r-B 



[0161] hy:^(2, 2, 6, 6-^h9^^/V-^:7°^^^-3, 5-i^:t^h)^iyh]}^J^(DiXt> 

3 

[0162] [^12] 





Catalyst 


Al 


Al/Y 


urn. 


?St4 




[r,] 


Run 






mM 




mM 


mol/ 
mol 


g/i 


gPB/ 
mmol-Y.h 


Cis 


Trans 


Vinyl 




No 




Y(tmhd)3 


0.05 


TEA 


5.0 


100 


104.4 


4,170 


94.7 


4.3 


1.0 


3.3 


171 




0.1 


DEAH 


5.0 


50 


122.4 


2,450 


98.4 


1.0 


0.6 


2.3 


179 




Nd(Ver)3 


0.05 


TEA 


5.0 


100 


14.5 


580 


97.5 


1.3 


1.2 


3.1 


YS-362 


^mm4 


0.1 


DEAH 


5.0 


50 


37.5 


750 


97.5 


1.3 


1.2 


1.0 


363 



a^^ft^ : Toluene+Bd=400ml (Bd UOnil). Borate/Y=2, 
mmmff : Toluene-Bd-30'C-Al-3nin-Nd-40'C -Borate 



[0163] ^mmK'^^^^4^m=^Ms.m!^(DmMmi^-^\^^xM.i^m^nmir^o 

[0164] ^^^»(Mw, Mn) f*. GPC?fe:HLC-8220(my— ttM)-eS!l^b. U^^V:^ 
[0165] A— )^^S(ML , 100°C) JIS6300tc2p«!LL-CSlJ^bfCo 

1+4 

[0166] ^^•>^'>^/v;;(ipX'l4a!l^^»(^^i^^H±^ MPT)Mv>-cga^i^<D#m;t)PX 
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[0167] ^-J^^ttfi. JIS-K6264tCjS.^$tLTV^§Sy^&t-t^oT. ^y5/:/*2 

[0169] ^|^»-^^^;JIS K6265^cm^$t^TV^§a•J^^&^-W•ra!|^LfCo 

[0170] (m^^ji) 

-TK^^K (DEAH) (Dh/l-^^lymWdmolXW 3ml^^;5jPL. fe^^SOOHI^-eSi^ra 
*#bfCo ^t-. :ti^^/vm-(^yhV^J^(Dh/l-:^>m^(0. Imol/L) 2ml^»bT 

y/v:t^y^^/v):^u^h(Dh/^^^>MW(0. 43mol/L) lml^^;!)nb-rM'^^^ 

[0171] m^m2) 

i;>a^^/^T7V5^'^i^-^^-1'K^^K (DEAH) Ob/V3i>'^|g (Imol/L) (DmMM.^ 

[0172] m^ms) 

i:;?al^/^T/^^^l>A^^^K7-f K (deah) <Dh/V3^^^^?g (2mol/L) (D^;(jp*^ 

[0173] (M-^m) 

v?3i^/VT/^5:c:^ij7i^/N^K^^K (DEAH) CDh/V3^:/^|g (2moI/L) (D^;(JP*^ 

[0174] (m-^^js) 

v?rc^/^T/^5:^^7-i^^^^K9^K (DEAH) <Z)h/V3z^^|^ (Imol/D (D-^;!jpi^ 
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:f^>i^:t^—h)4yhV^J>>(DWl^=^>^W(.0. Imol/L)^0. 8ml»bfcf5^^ 
[0175] [^13] 





Y(Oct)3 


DEAH 


mm 






^<?amm (%) 




No 


mM 


mM 


min 


g/1 


gPB/ 
mmol-Y.h 


Cis 


Trans 


Vinyl 




1 


0.5 


7.5 


30 


38.8 


155 


99.0 


0.4 


0.6 


4.5 


2 


0.5 


10.0 


30 


41.0 


164 


98.5 


0.9 


0.6 


2.2 


3 


0.5 


15.0 


30 


60.8 


243 


98.6 


0.7 


0.7 


1.3 


4 


0.5 


25.0 


30 


83.7 


335 


98.2 


1.1 


0.7 


0.9 




Y(tBuAA)3 
















5 


0.2 


4.8 


30 


53.3 


533 


98.4 


0.9 


0.7 


2.5 



M^^Hi" : Toluene+Bd=400nil (Bd 140ml) , Borate/Y= 2 . M^SIS 40°C 
MUamff ■■ Toluene-Bd-30°C-DEAH-3min-Y-40°C- Borate 



[0176] (IIJgF[l51~53) 

K^(Du^^j^^ntfymm^)^^\:^xmm^. i5ox:KX':^\y::^Mmu3\\mm^nfz. 
m<wmmmm. ^^m-d^±mi^^!^^tix\^^o 

[0177] (itmm5, 6) 

M^MNo. 5(DBRt^#x.TBR150, BR150L (^$|3M0iiM/N^^>;=^^y7"'i?^v? 

[0178] [^14] 
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*J6^ 






5 1 


5 2 


5 3 


5 


6 




5 0 


7 0 


3 0 






BR 1 5 0 








5 0 




BR 1 5 0 L 










5 0 


NR (R S S # 1 ) 


5 0 


5 0 


5 0 


5 0 


5 0 




8 5 


8 3 


8 7 


7 8 


8 5 




2. 16 


2. 12 


2- 18 


2.3 1 


2. 2 0 




10 1 


10 3 


10 0 


10 0 


10 2 




10 8 


10 6 


115 


10 0 


10 5 


^iK^ (%) 


2 7 


2 8 


2 5 


3 4 


3 2 


8 


9 


7 


1 3 


1 1 



yD-fex:^'r;i' 3 x-yy5?ibithta iio 

^fbMIB 3 



[0179] m^. K%^::i^v'7-^—;vm^^j-mMm(ommm\^'r>\ ^x^w-m^wm 

1+4 

[0180] /Vi)PXtt{* , 50°C(D6-r:^^i:i— /Vi^E-a^i^^^^ft. -^(^###^11^ @ 

[0181] ^Sf*. JIs-K6253^;I^^$;^^Tv^§^Bl|^)fe^;I^^§oT. -t^vht^— ^(iJ^-r^^ 

[0182] §l^?tS{*.JIS-K6251^CM^$tl.'CV^^^|lJ^&^C^^o-r. 3-^^v-</v-e5i 
^51S500mm/min-eay^b/Co 

[0183] JIs-K625l^c:^^$^^Tv^:5a!l^&^-^^§oT. hy:7^y^-ea!i^L 

[0184] (^ife^[)54) 

^Yy^Y (DEAH) (Dh/Vn^^-^ (Imol/L) 3ml^^;(jPL. fe5>500lll^-e35>ra 



wo 2006/049016 



35 



PCT/JP2005/019302 



mWl^fCo likK.:t^'^/vm4^yhV^J>^<Dh/^:^>'mm(0. Imol/L) 2ml^»bT 
y/V:t^^^:=^/V):^U^h(Dh/l-^:y^W(0. 43mol/L) InA^mMl^XM^^M 

[0185] (^»!|55) 

v?ai^7VT/^5:^!^7i»/N^K9^K (DEAH) (Imol/L) (D^;(JP*^ 

[0186] (HJi^jse) 

v?J^^/VT/V5:^'>A/N^K^^K (DEAH) (Dh/VniV^m (2mol/L) (D'^^IJPi^ 

[0187] (^Jfe^!l57) 

^;?:3l^/^T/^^^!>A^^■-rK^-f K (DEAH) (2mol/'L) (D^;!jPi^ 

[0188] [^15] 



mmm 


Y(0ct)3 










^^n^^ (%) 


[7? 
] 


No 


mM 


mM 


min 


g/1 


gPB/ 
mmol-Y. h 


Cis 


Trans 


Vinyl 




5 4 


0.5 


7.5 


30 


38.8 


155 


99.0 


0.4 


0.6 


4. 5 


5 5 


0.5 


10.0 


30 


41-0 


164 


98.5 


0.9 


0.6 


2. 2 


5 6 


0.5 


15-0 


30 


60.8 


243 


98.6 


0.7 


0.7 


1.3 


5 7 


0.5 


25.0 


30 


83.7 


335 


98.2 


1. 1 


0.7 


0.9 



M'&^fr : Toluene+Bd=400inl (Bd 140ml), Borate/Y=2, fi^M^4 0'C 
mmm^ : Toluene-Bd-30'C-DEAH-3inin-Y-40'C -Borate 
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[8] (a) (A)-r5/hy!^Ajb'^i^^. (B)^mi^^T::^:t>t^=^:t>t^^h^£^'<:^>mt 
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=f'-i^^^(a) + (b) 100m*g|5i;i>5tb. 

^mit^m. ^^hmitti^^t^mxi^^m^mm^tixm^^tix\^ 
tir^m^mi2mm<Ddt/u:7:^—/um=^j>>m^mo 

y>^-^^;?3^>'-efea^^^#ma:•r§M^^l27^rMl4V^TtL;5^|E«(D=f7^7Ji?— 
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